Background-Whole gut lavage is currently used as preparation before radiological or endoscopic examination of the large bowel. Aim-To validate the gut lavage technique for the assessment of mucosal inflammation, by measuring intestinal IgG and interleukin l (IL-1>) in the fluid obtained. Patients-Sixteen children with Crohn's disease (CD), 14 with ulcerative colitis (UC), and 22 age matched controls. Methods-Isotonic, non-absorbable polyethylene glycol based lavage solution was given orally or by nasogastric tube. Clear fluid was collected, filtered, and treated with protease inhibitors. IgG, IL-1" and IL-1 receptor antagonist (IL-1-ra) were measured by sandwich enzyme linked immunosorbent assay (ELISA). Results-In patients with UC and CD, IgG and IL-1" levels were significantly (p<0.001) higher than in controls. A positive correlation (p<005) was found with disease activity scores. IL-l-ra levels were not significantly different in UC and CD, when compared with controls, but the IL-1-ra:IL-1j0 ratio was significantly (p< 0.01) lower in patients with UC and CD, and negatively (p<0.001) correlated with IgG levels in lavage fluid. Conclusions-Gut lavage fluid IgG and IL-1, levels and IL-1-ra:IL-1 ratio may provide objective discrimination between active and inactive disease in children with inflammatory bowel disease. (Gut 1997; 41: 60-65) 
tained.
Patients-Sixteen children with Crohn's disease (CD), 14 with ulcerative colitis (UC), and 22 age matched controls. Methods-Isotonic, non-absorbable polyethylene glycol based lavage solution was given orally or by nasogastric tube. Clear fluid was collected, filtered, and treated with protease inhibitors. IgG, IL-1" and IL-1 receptor antagonist (IL-1-ra) were measured by sandwich enzyme linked immunosorbent assay (ELISA). Results-In patients with UC and CD, IgG and IL-1" levels were significantly (p<0.001) higher than in controls. A positive correlation (p<005) was found with disease activity scores. IL-l-ra levels were not significantly different in UC and CD, when compared with controls, but the IL-1-ra:IL-1j0 ratio was significantly (p< Although ulcerative colitis (UC) and Crohn's disease (CD) are separate diseases of unknown and probably different aetiologies, they share a dysregulated mucosal immune response. Investigation of local immunity is not only relevant for understanding the pathogenic mechanisms underlying these conditions, it is also important for clinical management of the patients. As the mucosal immune system is largely independent of the systemic immune system, for clinical purposes, measurement of antibodies and cytokines in the serum, or counts of circulating cells, does not provide reliable information on the process taking place at the mucosal level. However, access to intestinal secretions and tissue is often difficult, requiring the use of invasive techniques; this raises practical and ethical problems, particularly in children.
In recent years a non-invasive gut lavage technique has been described to measure antibody content in intestinal secretions.' A peroral whole gut lavage with non-absorbable polyethylene glycol based solution has gained success in clinical practice for cleansing the bowel prior to barium enema, colonoscopy, or colonic surgery. O'Mahony et al validated such a method as a non-invasive means of studying humoral immunity in gastrointestinal disease.2 Since then, a series of studies in adults, from the same laboratory, have shown that whole gut lavage fluid, adequately processed, can readily be used for biochemical, immunochemical, and cellular studies, to assess intestinal immunity,2 3 inflammation,4 5 and gut losses of protein6 and blood. 7 Whole gut lavage has been safely used in paediatric practice, not only for bowel cleansing prior to investigation or surgery,8 but also to treat constipation.9 This technique has also been used to investigate intestinal immunity in children from an area at high risk for parasite infections and malnutrition,'0 and, more recently, to assess intestinal inflammation in children affected by cystic fibrosis.1' In this paper we report the results of investigations performed on whole gut lavage fluid from children undergoing colonoscopy, either as first diagnostic procedure because of the clinical suspicion of inflammatory bowel disease (IBD), or during follow up in patients in whom the diagnosis of IBD was already established. To assess local inflammation, total IgG and IL-1,3, and its naturally produced inhibitor, IL-1 receptor antagonist, have been measured in the lavage fluid, and their levels correlated with disease activity scores.
Methods

SUBJECTS
Thirty patients with IBD were studied: 16 with CD (8 male and 8 female; median age 9 9 years, range 3-2-17.9) and 14 with UC (7 male All patients were clinically assessed by two of us, and a disease activity score index was calculated on the basis of the Pediatric Crohn Disease Activity Index'2 and Powell Tuck Index,"3 for CD and UC patients, respectively.
The latter includes subjective reporting of the degree of abdominal pain, stool pattern, general well being, presence of extraintestinal manifestations, physical examination findings, haematocrit, ESR, and serum albumin; no endoscopic features are included. In all IBD patients other haematological and biochemical indices including haemoglobin, white cell counts, All gut lavage specimens, and also those obtained on further occasions from the same patients, were considered when the correlation between IgG levels and disease activity scores was analysed. IgG levels in gut lavage fluid from IBD patients were positively correlated with disease activity scores both in CD (r= 0-56; p<0.01) and in UC (r=0 55; p<0 05) (fig 2) .
IL-I AND IL-1 -ra
In the comparison between groups only one gut lavage specimen (the first in the case of repeated lavages) was considered for analysis.
IL-i I was measured in 20/22 and 29/30 lavage fluid specimens from controls and IBD patients, respectively. As shown in fig 3, both in UC patients (median 81; interquartile interval 9-154 pg/ml) and CD patients (median 101 5; interquartile interval 52-296-5 pg/ml), these levels were significantly higher (p<0 001) than in controls (median 6-5; interquartile interval 3-21-3 pg/ml). An analysis of variance confirmed significant differences between the groups (table 3) . A statistically significant correlation was found between concentrations of IL-113 (r=0f72; p<0Q001) and IgG.
IL-1-ra levels were not significantly higher in UC patients (median 6500; interquartile interval 4775-13 070 pg/ml), and in CD disease severity and the levels of IL-l -ra or the IL-1-ra:IL-11B ratio. In contrast, a significant negative correlation was observed between the IL-1-ra:IL-l,B ratio and IgG levels (r=--049; p<0001).
,oncentrations ofIgG measured in 20 gut lavage Discussion ,zens from CD patients, and 15 gut lavagefluid
The gut lavage technique used in this study has rom UC patients, plotted against Pediatric
The t ae techniqu ased this studyahas 'ase Activity Index (PCDAI) (A), and Powell proved to be a safe, non-ivasive, well tolerated (PTI) (B) . procedure in children. Previous published studies,2 and pilot observations in our laboratory, have shown that, after gut cleansing is (median 3050; interquartile interval complete, the clear fluid passed per rectum is 5 pg/ml), when compared with con-essentially a whole gut perfusate, which, ledian 4350; interquartile interval appropriately processed, can be usefully used 74 pg/ml). The IL-1-ra:IL-l ratio to assess intestinal immunity. Immunotth in UC and in CD patients, globulins, antibodies and cytokines can also be itly (p<00 1) lower than in controls detected in saline extracts of faeces, but the qo correlation was observed between significant loss of immunoreactive immunoglobulins and specific antibody activity, particularly in subjects with no active gut inflammation, render the results difficult to interpret, and in general unreliable.'4 predisposing the individual to chronic inflammation.
In conclusion, our work shows that the gut lavage technique is well tolerated and acceptable in paediatric clinical practice. As the method is used for bowel cleansing in many clinical situations (endoscopy, radiology, surgery), lavage fluid may become immediately available for immunochemical assays. In particular, the results presented here clearly show that IgG and IL-13 levels, as well as the IL-il:IL-1-ra ratio may provide in IBD children an objective and quantitative method for evaluation of the degree of mucosal inflammation, and a method to follow accurately the evolution of the disease. We also believe that the gut lavage technique, by measurement of the markers discussed in this study, and also other markers (for example, elastase and eosinophil cationic protein), has the potential to provide important information in the differential diagnosis of colitis, particularly in infancy and childhood, where tests able to identify the infectious or allergic nature of gut inflammatory processes would have a strong clinical impact.
